Twenty-five insomniacs and 10 good sleepers slept in a laboratory for two consecutive nights, and for an intervening daytime nap session. Each subject was awakened at the end of the 10th consecutive epoch of initial Stage 2 sleep and was asked to report on her/his experience of sleep or wakefulness. Insomniacs reported less sleep experience in both the night and nap sessions.
Twenty-five insomniacs and 10 good sleepers slept in a laboratory for two consecutive nights, and for an intervening daytime nap session. Each subject was awakened at the end of the 10th consecutive epoch of initial Stage 2 sleep and was asked to report on her/his experience of sleep or wakefulness. Insomniacs reported less sleep experience in both the night and nap sessions.
Clinical experience and recent research suggest that some insomniacs may experience and/or report the presence of sleep differently than others. For example, subjective insomniacs are now distinguished from psychophysiological insomniacs by their persistent and apparently honest reports of disturbed sleep despite polygraphic evidence of relatively normal sleep (cf., "The Diagnostic Classification of Sleep and Arousal Disorders," 1979) . Moreover, in laboratory studies subjective overestimation of sleep-onset latency by insomniacs is commonly observed (e.g., Carskadon et al., 1976) , even when subjective insomniacs are excluded (e.g., Bixler, Kales, Leo, & Slye, 1973) . Even more compelling was Slama's (cf., Borkovec, 1979) finding that insomniacs, awakened during a nap session from Stage 2 sleep, reported the presence of sleep significantly less often than good sleepers. The basic purpose of the present study was to replicate this effect and to assess whether the same phenomenon occurs during night sleep.
Method

Subjects
Twenty-five insomniacs (22 women and 3 men) and 10 good sleepers (9 women and 1 man) were selected on the basis of their response to a general sleep questionnaire administered to introductory psychology classes: reports of typical latency to sleep-onset greater than 60 min. and an indication that they considered this latency to be a problem versus reports of less than 5 min. to sleep-onset and no sleep problems. A subsequent phone interview eliminated any subject currently taking medication or reporting latencies not corroborating the selection criterion.
Procedure
Prior to their sessions all subjects were introduced to the sleep laboratory setting and informed that the study involved sleeping in the laboratory for two consecutive nights (Monday and Tuesday) and for one intervening daytime nap session (Tuesday). They were told that they would be contacted by an intercommunication system during each session, sometimes when they were awake and sometimes when they were asleep, and would be asked some questions about their experience. One wave of three insomniacs and one good sleeper, all of the same sex, was run each week at their common, typical bedtime in a sleep laboratory that consisted of a central recording room and four adjacent, sound-attenuated bedrooms. Monopolar electroencephalogram (EEG) was recorded from C3 referred to the right mastoid using Beckman silver-silver-chloride miniature electrodes filled with EKG Sol. Electrode resistance was kept below 5,000 fl. Recordings were made on a Beckman Type 611 Dynograph at .005 mV/ cm with a time constant of .3 sec; chart speed was 10 mm per sec. "Lights out" and recording began simultaneously for all four subjects. The experimenter was blind to the insomnia/good sleeper status of the subjects During both nights and at exactly the end of the 10th epoch (5th min.) of initial, continuous Stage 2 sleep, as denned by Rechtschaffen and Kales (1968) , the experimenter called the subject's name over the intercommunication system and asked two questions: "Were you awake or asleep the moment just before I called your name?
How certain are you that you were awake (asleep): not certain, somewhat certain, or very certain?" The responses were converted into scores from 1 (certain awake) to 6 (certain asleep) for subsequent analysis. The subject was then allowed to sleep during the remainder of the night. The Tuesday nap session was conducted with similar procedures. All nap sessions took place in the afternoon and continued only until the subject reached the awakening criterion of 10 consecutive epochs of Stage 2 sleep.
Results
Sleep/Awake Experience
Sleep experience was reported by insomniacs on only 4% of the first-night, 12% of the secondnight, and 32% of the nap awakenings. This contrasted with good sleeper reports of sleep on 30%, 30%, and 50% of the awakenings, respectively. Furthermore, the percentages of insomniacs indicating that they were certain they were awake were 84%, 68%, and 56% on the two consecutive nights and nap session, compared to good sleeper values of 40%, 30%, and 10%, respectively. Because first-night effects or the effects of an intervening nap might confound group differences on sleep experience, separate one-tailed Mann-Whitney U tests were performed on the 6-point certitude scale of sleep/awake experience for each assessment period. Insomniacs reported significantly less sleep experience than good sleepers during Night 1 (z = 4.21, p < .001), Night 2 (z = l.92,p< ,03), and the nap session (z = 2.02, p < .03).
Electroencephalographic Measures
Several sleep parameters were derived from the EEG records, following Rechtschaffen and Kales's (1968) 30-sec epoch-scoring method (blind interrater reliabilities are given in parentheses): for the period from "lights-out" to the awakening procedure; latency to first occurrence of Analysis of sleep parameters up to the awakening criterion during the nap session revealed only a significant effect on the number of minutes to reach the criterion: Insomniacs required a longer amount of time than good sleepers did (32.7 vs. 21.6 min.), F(l, 33) = 4.38, p < .05.
In order to determine whether the presence and absence of sleep experience could be predicted from any obtained polygraphic sleep variables, correlations were computed between the objective laboratory measures and the 6-point certitude measure of sleep/wakefulness for the total group. Only one significant relationship was found on at least two occasions: The number of stage reversals was negatively related to sleep/wakefulness experience on being awakened during the nap session, r(33) = -.39, and the second night session, K33) = -.36.
Discussion
In replication of Slama's (Borkovec, 1979) study, insomniacs reported less sleep experience than good sleepers when awakened from Stage 2 sleep during a nap. This effect was also found to occur during each night session. The differences emerged despite longer latencies than would be expected among good sleepers. Although it must be kept in mind that generalization from college students reporting sleep disturbance to clinically distressed insomniacs may be limited, the present data raise some interesting hypotheses that are potentially relevant to our understanding of the disorder. First, because EEG definitions of sleep by the 30-sec-epoch method are relatively gross measures of tonic brain activity, as yet unidentified phasic or tonic events indicative of wakefulness may be present in the records, and their future identification would lead to a revision of EEG criteria for sleep, at least for some clinical populations. Second, because of the demand characteristics inherent in a sleep experiment, the insomniacs may simply give their habitual response to questions regarding the quality of their sleep. Third, there may be some differential ability between insomniacs and good sleepers to process cognitive material during the initial stages of sleep. In fact, more anxiety and worry-related mentations were found among the poor sleepers than among the good sleepers; however, no sig-nificant correlations were found between phenomenological report of sleep and the various cognitive scales.
1 On the other hand, insomniacs may experience cortical sleep differently or base their evaluation of sleep on a different set of internal and/or external cues relative to good sleepers.
The only variable found to predict the occurrence of a wakefulness report was the frequency of stage reversals prior to the 5 consecutive min. of Stage 2 sleep. There are several possible ways in which frequent stage reversals and spontaneous arousals may influence the experience of sleep, however. For example, it may be that a smooth progression through the early stages of sleep is necessary to the experience and/or report of sleep and that frequent arousals or shifts to lighter stages may eliminate the experience or reduce its certainty. Alternately, given alternations between wakefulness and light sleep as well as the presence of a confused awakening state, the insomniac may guess on the basis of the more predominant experience or memories of experience. It is noteworthy how powerful such an effect is, however, given that 56% to 76% of the insomniacs reported being very certain that they were awake in the nap and night sessions, respectively. Finally, it could be that the length of time in Stage 2 necessary for the insomniacs to experience sleep is longer than the period necessary for good sleepers; a study that employs awakenings later on in Stage 2 would be required to test this possibility.
The experience of wakefulness during sleep is indeed a remarkable phenomenon. Although the effect may be ultimately determined to be due to artifact or gross EEG definitions of sleep, its elucidation should contribute to an understanding of some of the contributors to the experience of insomnia.
